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Summary
The ascites concentration-reinfusion as current therapeutic procedure is probably too expensive (but less expensive than desalinated human albumin) and in our opinion it is not a substitute for the diuretic drugs in diuretic-responsive ascites.
On the other hand, this method plays an important role in the management of diuretic-resistant ascites. The mechanical extraction of the sequestered fluid and the infusion of a concentrated derivative into the blood stream beyond the portal blockade aim to restore the 'effective' blood volume, renal perfusion and GFR. This effect may induce a new responsive state of the kidney to diuretic drugs and may correct the functional renal failure.
In addition, a well concentrated ascites supplies autologous proteins to those patients with gross abnormalities of serum protein concentrations.
THE rational management of ascites in liver cirrhosis is by sodium restricted diet and drugs, inducing water and sodium excretion by different and complementary mechanisms.
A wide clinical experience has shown that the best therapeutic effects are obtained by means of drugs acting on the distal tubule of the nephron (spironolactone, triamterene, amiloride), possibly associated with diuretics acting on proximal tubule and loop of Henle (ethacrynic acid and frusemide).
However, the progressive fall of the serum albumin concentration and the haemodynamic imbalance in the portal and splanchnic circulation (mainly the lymph drainage) again induces ascites formation. Hence, the shifting of fluid from systemic vascular bed to peritoneal space decreases the 'effective' blood volume and renal perfusion and enhances the hormonal factors involved in the abnormal water and sodium resorption of liver cirrhosis. The administration of diuretic drugs, mainly if incorrect and/or uncontrolled, may result in a further depletion of sodium and 'effective' blood volume.
There is evidence that chronic depletion of 'effective' blood volume reduces the renal blood flow and may precipitate the renal failure (so called 'functional' renal failure: oliguria, hyponatraemia, azotaemia). In these conditions the diuretic treatment becomes less and less effective and finally dangerous. 
4.
Correction of sodium depletion according to Levy (1973) Angiotensin II infusion (500-1000 j±g in saline for 4-12 hr) Forced saluresis (frusemide infusion: 500-1000 mg in saline for 2-4 hr) Concentration-reinfusion of ascitic fluid Firstly, it requires restoring sodium balance which may be achieved by sodium chloride infusion according to Levy (1973) . Afterwards the abnormal distribution of intrarenal blood flow needs to be corrected: this may be achieved either by prolonged angiotensin infusion or by frusemide at high dosage. Frequently in these conditions the effects of diuretic drugs may be restored.
The intravenous infusion of ascitic fluid in the management of intractable ascites has been attempted for many years because it enables large amounts of trapped fluid to be withdrawn and infused into the effective blood circulation without protein depletion. In spite of the right pathophysiological basis, this procedure was dropped owing to the difficult technique and transient results. More recently L6vy et al. (1971) have suggested an automated device for drainage of ascitic fluid, its ultrafiltration and intra-venous reinjection of concentrate at a controlled rate. The overall procedure is carried out in closed circuit with disposable material for tubing and dialysis compartment (Rhodiascit).
During the past years we have evaluated the application of the concentration-reinfusion technique (CR) in twenty selected cases of liver cirrhosis with diuretic-resistant ascites. The criteria for admission of the patients to the investigation are listed in Table 3 . This presentation deals with sixteen patients in which a satisfactory therapeutic effect was obtained.
In Table 4 we have summarized the fluid balance during CR sessions. t These values are not included in the mean and refer to two patients submitted to CR and frusemide-assisted diuresis.
The acute effects of ascites reinjection in fourteen cirrhotic patients are shown in Fig. 1 . During CR session, both water and electrolyte excretion were markedly increased; there was also an increase in glomerular filtration rate (GFR) and urinary Na/K ratio; the body weight significantly decreased.
Two examples are reported in detail. Figure 2 shows that the acute effect of CR on water and Na+/K+ ratio (---), daily urinary sodium excretion (UNaV) (0), daily urinary potassium excretion (UKV) (c), urine volume (V) (U), and glomerular filtration rate (GFR) (El) before, during (CR), and after the concentration-reinfusion procedure in fourteen patients.
sodium diuresis disappeared within 48 hr from the beginning of the session in spite of a good GFR. Probably the rebound after acute water and sodium depletion plays an important role in enhancing resorption of the fluid available along the nephron. Indeed, the subsequent administration of saluretic and potassium-sparing drugs acting at different levels of the renal tubule again induced diuresis and completed the removal of the ascites. As shown in Fig. 3 , in some cases the duration of diuretic effect of CR was shorter than 48 hr, but again drug treatment became effective only after ascites reinjection, in comparison with the preinfusion period, even when the same drugs were employed. In patients with ascites and massive oedema, low serum albumin levels and renal failure, a delayed diuretic response to CR is almost the rule and may . 3000 be dangerous because of fluid overload. In these cases a forced saluresis needs to be induced by means of frusemide in order to prevent possible cardiovascular complications. Figure 4 reports an example of CR and frusemide-assisted diuresis in a patient with tense ascites, anasarca and functional renal failure. In spite of his severe condition, the patient was submitted to controlled diuretic treatment up to complete depletion of residual ascites and oedema. Blood urea nitrogen and serum creatinine levels returned to normal during treatment. In all patients the CR technique was well tolerated, the only consistent side effects being mild fever, transient thirst and hypotension.
As regards the follow-up, two of our patients died 7 and 10 days after CR for massive gastrointestinal bleeding. Six patients were controlled as out-patients by conventional diuretic drugs for 4-8 months. The other eight patients were unfortunately lost for the follow-up after 3 months of good control. 
